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WE CLAIM: 

A\recombinant adeno-associated virus vector, which cpifiprises: 



5** 



at least a portion of the adeno-associated virus genome; 
at least one eukaryotic ba^ea a>acting regulatory sequence; and, 
at least one eukaryo^oased nucleic acid sequence 
responsible fop^ncoding a therapeutic protein or 
biologipatfy active fragment thereof, 
said virus vector having theW6perty of regulating cell specific expression of said nucleic acid 
sequence or nucleic apidsequences upon stable transduction of a target mammalian cell. 

2. A recombinant adeno-associate$J / virus vector of claim 1 further comprising one 
eukaryotic based ds-acting regulatorv^equence. 

3. A recombinant adeno^sod^d virus vector of claim 2 further comprising one 
eukaryotic based nucleic aci^equence. 

4. A recoi»jfinant adeno-associated virus vector of claim 1 wherein the mammalian cell 



is a human im 



njJ5cell 




virus vector of claim 2 wherein the mammalian cell 



5. A recombinant adeno-asso^ia 
is a human immune cell. 

6. A recombinant acjeno-associated virus vector of claim 3 wherein the mammalian cell 
is a hum^rlmmune cell. 

*7. A recombinant adeno-associated virus vector of claim 4 wherein at least one said 
^eukaryotic cfVacting regulatory sequence is chosen from the region located from about 
hypersensitiveVsite I to about hypersensitive site VI, in association with the human globin gene 
cluster. \ 

cA^k^j 8. A recombinant adeno-associated/^irus vector of claim 7 wherein 

25 £f y eukaryotic c/^acting regulatory se^rfence is chosen from the region located within the 

group of c/s-acting regulatory sequerfces consisting of hypersensitive site I, hypersensitive site 
f) II, hypersensitive site III, hyper^nsitive site IV, and hypersensitive site in association with 
human globin gene cluster 

? 9. / A recombinant adeno-associated virus vectpf of claim 8 wherein said nucleic acid 





sequence or nucleic acid sequences is responsible ior encoding at least one human globin 
protein or a biologically active fragment therep^ chosen from the human globin gene cluster. 
10. A recombinant adeno-associatea virus vector of claim 5 wherein said eukaryotic 
/ cw-acting regulatory sequence is chospn from the region located from about hypersensitive site 



I to about hypersensitive site VI, m association with the human globin gene cluster. 



# 






11. A recombinant adeno-associated virus vector of claim 10 wherein said eukaryotic 
c/5-acting regulatory element is cktfsen from the region located within the group of c/s-acting 
regulatory elements consisting dj^i^persensitive s *te^ hypersensitive site II, hypersensitive site 

^) III, hypersensitive site IV, andrhypersensitive siteH(, in association with the human globin 
gene cluster. 

12. A recombinant adeno-associated virus^yedtor of claim 11 wherein said nucleic acid 
sequence or nucleic acid sequences is responsible for encoding at least one human globin 
protein or a biologically active fragmenj/mereof, chosen from the human globin gene cluster. 

13. A recombinant adeno-associated virus veetor of claim 6 wherein said eukaryotic 
cw-acting regulatory sequence is chosen from th^region located from about hypersensitive site 
I to about hypersensitive site VI, in associati<5n with the human globin gene cluster. 

14. A recombinant adeno-ass^gf^ted virus vector of claim 13 wherein 
said eukaryotic cu-acting regulatory / «Kement is chosen from the region located within the group 
of as-acting regulatory elements Consisting of hypersensitive site I, hypersensitive site II, 

15 ^hypersensitive site III, hypersp^tive site IV, and hypersensitive sitejw, in association with the 
^ttinan globin gene cluster., 

15. X recombinant adeno-associated virus vector of claim 14 wherein said nucleic acid 
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sequence is responsible for encoding a human globin protein or a biologically active fragment 
thereof, chosen from the human globin gene cluster. 

16. A recombinant adeno-associated virus vector of claim 15 wherein said c/s-acting 
regulatory sequence comprises hypersensitive site II, associated with the human globin gene 
.cluster. 

f7. X recombinant adeno-associated virus vector of claim 16 wherein said nucleic acid 




25 



sequence responsible for encoding a human globin protein encodes A gamma globin or a 
biologically active f^agtffent thereof. 

18. The recombinant adeitfcassociated virus vector of claim 17 which is 



^ rAAV/HS2/ A gamma gloljHvneo. 

A recom binant adeno-associatecr virus vector of claim 18 wherein said target 
' immune cell is chosen from the group coexisting of a human hematopoietic stem cell, a human 
30 myeloid progenitor cell and a human erythroid progenitor cell. 
\q(J^)^ 20. A recombinan^cleno-associated virus vector of claim 9 wherein said target immune 
^ cell is K562. 



L 
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21. A recombinant adeno-associated virus vector of claim ^ wherein said target 
immune cell is chosen from the group^consisting of a human hematopoietic stem cell, a human 
myeloid progenitor cell and a human erythroid progenitor cell. 

22. A recombinant adeno-associated/virus vector of claim 12 wherein 
said target immune cell is K562. 

23. A recombinant adeno-a^bciated virus vector of claim 15 wherein 
said target immune cell is choserf frtfjh the group consisting of a human hematopoietic stem 
cell, a human myeloid progenitor r^ell and a human erythroid progenitor cell. 

24. A recombinant adeno-associated virus vector of claim 15 wherein 
said target immune cefl is K562. 

25. A recombinant adeno-asjsdciated virus vector of claim 17 wherein 
said target immune cell is chos^from the group consisting of a human hematopoietic stem 



cell, a human myeloid proge 



cell and a human erythroid progenitor cell. 




26. A recombina^&deno-associated virus vector of claim 17 wherein 
target immune ce|^is K562. 

j\ recombinant adeno-associated virus vector, which^e6mprises: 

at least a portion of the adenp^ssociated virus genome; 
a eukaryotic based cis-apfmg regulatory sequence; and, 
a eukaryotic based^rtucleic acid sequence responsible for encoding 
a therapeutic protein or biologically active fragment thereof, 
said virus vector having thb^roperty o£ / regulating cell specific expression of said nucleic acid 
sequence or nucleic acid seque^ces/tlpon stable transduction of a human hematopoietic cell. 

28. A recombinant adeno-associate^^riis vector of claim 27 wherein said eukaryotic 
cw-acting regulatory sequence is chosen ftoni 'the region located from about hypersensitive 
site I to about hypersensitive site VI, in^ssociation with the human globin gene cluster. 

29. A recombinant adenp-assj^ated virus vector of claim 28 wherein said eukaryotic 



as-acting regulatory element is chosen from the region located within the group of c/5-acting 
regulatory elements consisting of Jfypersen si tive site I, hypersensitive site II, hypersensitive 

gene cluster 



site III, hypersensitive site iy 6 ^(hd hypersensitive site^W, in association with the human globin 



30. A recombinanyadeno-associated virus vector of claim 29 wherein said -acting 

coi 

i 



regulatory sequence corjjprises hypersensitive site IV, hypersensitive site III and hypersensitive 
site III 
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31. \ recombinant adeno-associated virus vepkfr of claim 30 wherein said nucleic acid 
sequence is responsible for encoding a hum^p^flobin protein or a biologically active fragment 

gene cluster. 

rus vectoi/of claim 32 which is 



thereof, chosen from the human gloj 



32. The recombinant adeno-associat^d/wn 



^-pJM24/vH-S432^rA — 

33. A recombinant adema^associated virus vector of claim 27 which comprises a DNA 
/ sequence encoding a wild-ty{Je Fanconi anemia C complementing protein. 

34. A recombinant adeno-assoofated virus vector of claim 33 which comprises a 
cis-acting regulatory element-^2jn the/Rous sarcoma virus promoter region. 

35. The recombinant adeno^ssociated virus vector of claim 33 which is 
pAAV/F^£c/Neo R . 



36. A method of correcting Fanconi anemia 
cells from an afflicted patient with a recombinant 
comprises: "~ 



fno 



:h comprises transducing hematopoietic 
■associated virus vector, which 



a) at least a portion/6f the adeno-associated virus genome; 

b) a eukaryotic based as-acting regulatory sequence; and, 

c) a eukaryotic based nucleic acid sequence responsible for encoding 
a wild->ype Fanconi anemia C complementing protein, 

such that phenotypic correction of Fanconi anemia occurs upon stable transduction of a 
population of the afflicted cells 

37. The method of claim 36 wherein said population of afflicted cells taken from said 
patient are hematopoietic/eells. 

38. The method of claim 37 wherein said recombinant adeno-associated virus vector of 
claim 33 is pAAV/^ACC/Neo R . 

^* A recom binap^deno-associated virus vector of claim 27 which comprises a DNA 
sequence encoding a^wild-type Factor IX protein. 

40. A method of using a recombinant adepfo-associated virus vector characterized by 
being capable of delivering and expressing in a/regulated tissue specific manner at least one 
mammalian gene into a genome of a mammalian host cell for a therapeutic purpose comprising 
introducing into said host cell said recombuiant adeno-associated virus vector comprising said 
mammalian gene, cis-acting regulatory/and promoter elements of said gene, and an 
adeno-associated virus wherein said/gene is regulated in a tissue specific manner into said 
mammalian host cell for effecting said therapeutic purpose. 




41. The method of Claim 40, including employing said method for treating said 
mammalian host having a hemoglobinopathy. / 

42. The method of Claim 41, including treeing said hemoglobinopathy which is a 
hemoglobinopathy which includes sickle cell disease or beta-thalassemia. 

43. The method of Claim 40, inclucHrfg employing said method for treating said 
mammalian host having a blood borne didder. 

44. The method of Claim 437Including treating said blood borne disorder which 
includes Gaucher disease. 

45. The method of Claim 40, including employing said method for treating a disease 
which includes a genetic di^ase or an acquired disease, in which tissue specific and regulated 
expression of said delivered gene is desired. 




